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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )|3 Responsive to communication(s) filed on 03 January 2005 . 
2a)l3 This action is FINAL. 2b)n This action is non-final. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 
. A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

1. Claims 1, 2, 4-5, 8-11 and 15-16 are rejected under 35 U. S. C. 102(b) as being 
anticipated by Hshieh et al. (US Pat. 5,629,543, herein after Hshieh '543). 

Regarding claim 1, 4-5 and 16, Hshieh '543 discloses a power semiconductor device, 
comprising: a substrate having an upper surface and a lower surface, the substrate having a 
trench; first and second doped regions 14/18 provided proximate the upper surface of the 
substrate; a first source region 20 provided within the first doped region 14; a second source 
region 20 provided within the second doped region 18; and a gate 30A/30B provided between 
the first and second source regions (fig. 3F), the gate including a first portion extending laterally 
within the trench, wherein a depth of the trench is no more than a depth of the first doped region, 
wherein the gate has a lateral extension (2 microns) (coL 4, line 49) greater than vertical 
extension (1.7 microns) (col. 4, lines 22-23). Note that the intended use limitation "to reduce the 
curvature of equi-potential lines... " does not distinguish over the structure of Hshieh '543 (fig. 
3F). 
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Regarding claim 2, Hshieh '543 discloses a drain region 46 provided proximate the lower 
surface of the substrate (col. 4, lines 60-63). 

Regarding claims 8-9, Hshieh *543 discloses the depth of the trench is 1.7 microns (no 
more than about 2.5 micron) (col. 4, lines 22-23), 

Regarding claim 10, Hshieh '543 discloses the first portion of the gate includes a planar 
portion (channel region) that is substantially parallel to the upper surface of the substrate (fig. 
3F). 

Regarding claim 11, Hshieh '543 discloses the planar portion is about 1-2 micron (col. 3, 
line 49). 

Regarding claim 15, Hshieh '543 discloses the device is a power DMOSFET (Abstract). 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill 
in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. AppUcant is advised of the obligation under 37 CFR 1.56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C, 103(a). 

2. Claims 19, 20 and 22 are rejected under 35 U.S.C. 103 (a) as being unpatentable over 
Hshieh (US Pat. 5,629,543). 

Regarding claims 7-8, 12-14 and 17-22, Hshieh '543 discloses a power semiconductor 
device, comprising: a substrate having an upper surface and a lower surface, the substrate having 
a trench; first and second doped regions 14/18 provided proximate the upper surface of the 
substrate; a first source region 20 provided within the first doped region 14; a second source 
region 20 provided within the second doped region 18; and a gate 30A/30B provided between 
the first and second source regions (fig. 3F), the gate including a first portion extending laterally 
within the trench, wherein a depth of the trench is no more than a depth of the first doped region, 
wherein the gate has a lateral extension (2 microns) (col. 4, line 49) greater than vertical 
extension (1.7 microns) (col. 4, lines 22-23) {See also Takeuchi et aL (US Pat. 6,133,587) (col. 
8; lines 47-54 and fig. 14) for evidence of the state of the art in which the hexagonal cell 
structure comprises a gate including a first portion provided within the shallow trench and a 
second portion provide outside of the trench}. 

Hshieh fails to disclose a length of the first portion of the gate is greater than the depth of 
the trench a ratio of a length of the first portion of the gate to the depth of the trench is about 
2.5:1. It would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify Hshieh '543 by ratio about 2.5: 1 because the width/depth ratio would be a 
matter of mere routine optimization to select which are best for the process of forming a power 
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semiconductor device and since the specification contains no disclosure of either the critical 
nature of the claimed device (i.e. - a ratio of a length of the first portion of the gate to the depth 
of the trench is at least 1.5:1; 2.5: 1) or any unexpected results arising therefrom. Where 
patentability is said to be based upon particular chosen limitations or upon another variable 
recited in a claim, the Applicant must show that the chosen limitation are critical. In re Woodruffs 
919 F.2d 1575, 1578 (Fed. Cir. 1990), ' 

Regarding claim 20, Hshieh *543 discloses the depth of the trench (col. 4, lines 22-23) is 
no more than the depth of the doped region 14 (col. 4, lines 11-14 and fig. 3F) and a drain region 
46 provided proximate the lower surface of the substrate (col. 4, hnes 60-63). 

Regarding claims 8, 12-14, 18 and 21, Hshieh '543 discloses the depth of the first doped 
region 14 is 7 microns (col. 4, lines 11-14) but fails to disclose the depth of the first doped region 
is no more than about 5 microns and the planar portion of the gate is about 1-2 micron (col. 3, 
line 49). It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify Hshieh '543 device because the width and depth would be a matter of mere 
routine optimization to select which are best for the process of forming a power semiconductor 
device and since the specification contains no disclosure of either the critical nature of the 
claimed device or any unexpected results arising therefrom. Where patentability is said to be 
based upon particular chosen limitations or upon another variable recited in a claim, the 
Applicant must show that the chosen limitation are critical. In re Woodruff, 919 F.2d 1575, 1578 
(Fed. Cir. 1990). 
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3. Claim 3 is rejected under 35 U.S.C. 103 (a) as being unpatentable over Hshieh et al. (US 
Pat. 5,629,543) in view of Takeuchi et al. (US Pat. 6,133,587, herein after Takeuchi) 

Hshieh '543 teaches a power semiconductor device as describe above but fails to disclose 
the gate further comprises a second portion provided overlying the substrate and extending 
toward the first source region. However, Takeuchi teaches the gate structure including a first 
portion provided within the shallow trench and a second portion provide outside of the trench 
(col. 8; hnes 47-54 and fig. 14). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to have substituted gate structure such as taught by Takeuchi in 
place of the gate structure of Hshieh device, because it would have been a mere substitution of 
well known art recognized equivalent gate structure for provide electrical contact. 

Allowable Subject Matter 

4. Claims 23 and 24 are objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

5. Claims 28-30 are allowed. 

The following is a statement of reasons for the indication of allowable subject matter: 
The prior art of record, either singularly or in combination, does not disclose or suggest an 
Applicant's claimed method for fabricating a power semiconductor device, particularly 
characterized by: "forming the shallow trench includes: etching the substrate to form an 
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intermediate trench having a third depth that is less than the first depth; forming a first oxide 
layer within the intermediate layer; and removing the oxide layer formed within the 
intermediate trench, wherein a resulting trench from the removal of the oxide layer has a fourth 
depth that is greater than the third depth." 

Response to Arguments 

6. Applicant's arguments with respect to claims 1-5 and 7-24 have been considered but are 
nioot in view of the new ground(s) of rejection. 

Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, TfflS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time poHcy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS fi^om 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
THREE-MONTH shortened statutory period, then the shortened statutory period will expire on 
the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than SIX MONTHS from the date of this final action. 
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8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Vu whose telephone number is (571) 272-1798. The 
examiner can normally be reached on Monday-Friday from 8:00am to 5:00pm. If attempt to 
reach the examiner by telephone are unsuccessful, the examiner*s supervisor, David Nelms can 
be reached on (571) 272-1787. The fax phone number for the organization where this application 
or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR, Status information for unpubUshed 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





David Vu 



March 03, 2005. 



SfiWd Nelms 
Supervisory Patent Examiner 
Technology Center 2800 



